Usefulness of the NEPSY: A Developmental Neuropsychological Assessment (NEPSY) to assess attention/executive function skills was examined in a sample of 30 children with spina bifida and shunted hydrocephalus (SBSH; 20 females/10 males; age range: 6-12 years). Statistically significant moderateto-strong correlations between the NEPSY and other measures of executive functioning were obtained. The strength of these associations decreased when controlling for intelligence as measured by the WISC-III. The Attention and Executive Function domain appeared more closely associated with tests requiring focused attention and an ability to shift set than those emphasizing more abstract reasoning, memory, or non-verbal problem-solving skills. The NEPSY appears useful in the assessment of specific executive function abilities in young individuals with SBSH. More research into the NEPSY and particularly its Attention and Executive Function domain is needed among individuals with SBSH before its use as a stand-alone tool apart from adjunctive cognitive assessment instruments.
research has been performed on its validity (Ahmad & Warriner, 2001 ). Utilizing a sample of children with spina bifida and shunted hydrocephalus (SBSH), this study assessed the convergent validity of the NEPSY's Attention and Executive Function domain (A/E).
Spina bifida (SB) is the leading cause of infantile paralysis (MMWR CDC, 2000) . This congenital condition involves the central nervous system including ventricular and cortical variations, cerebellar differences, and the obvious spine defects. With the advent of the ventricular shunt, severe retardation is now rare. In a recent evidence-based review of the literature (Sawin, Brei, & Adams, 2003) , the authors noted that components of executive functioning (EF) were contributory to a number of observed deleterious outcomes: lower employment rates, decreased independent living, social isolation, and interrupted medical management of chronic conditions. As a tool for measuring EF, the NEPSY's A/E is designed to assess inhibition, self-regulation, selective and sustained attention, response set stability, non-verbal problem-solving, and figural fluency (Korkman et al., 1998) .
Established measures of EF exist, but strong correlations among them have been rare (Lehto, Juujarvi, Kooistra, & Pulkkinen, 2003) . To date, validation studies of the NEPSY's A/E domain have involved relationships to intelligence testing, demonstrating small-to-moderate associations between the A/E and verbal/non-verbal intelligence (Korkman, Kettunen, & Autti-Ramo, 2003) . This study is the first to describe the relationship of the NEPSY's A/E to selected measures of neurocognition and executive functioning within a population of children limited to SBSH.
Method

Participants
The original sample included 50 children (22 male, 28 female), age 6-12 years, consecutively selected from the Spina Bifida Program at Texas Scottish Rite Hospital for Children (TSRHC), Dallas, Texas and consented by the primary investigator (RA). Criteria for inclusion in the study were: (1) prior placement of a ventriculo-peritoneal (VP) or a ventriculo-aortic (VA) shunt for hydrocephalus with no evidence of recent malfunction and no shunt revision in the six months prior to testing; (2) diagnosis of myelomeningocele with Arnold Chiari II; (3) a functional mastery of the English language on the part of both the child and parent; (4) age range of 6-12 years at the time of entry; and (5) seizure-free by past medical history or with well controlled seizures. Criteria for exclusion from the study were: (1) history of a VP or VA shunt infection; (2) score of less than 65 on the Verbal IQ measure from the WISC-III; (3) sensory or motor disabilities that precluded accurate standardized testing; and (4) evidence of shunt malfunction within 90 days of testing.
Of the original sample, 14 patients failed to return calls to schedule appointments but did not differ from the rest of the sample on demographic characteristics such as age, gender, or geographic locality. Additionally, six other patients were ultimately excluded from analyses: three scored < 65 on the VIQ; two had physical or motor impairments which precluded accurate responses on assessment tasks; and one was deemed "non-compliant" by the examiner. The final sample used for analysis included 30 patients (20 females, 10 males), with an average age of 9.
Materials
The following subtests from the NEPSY's Attention/Executive Function domain were administered: Tower, Auditory Attention and Response Set, Visual Attention, and Design Fluency. Three other established measures of intelligence or executive functioning were used: (1) the Weschler Intelligence Scale for Children-III (WISC-III; Weschler, 1991) ; (2) Boll, 1993) or Intermediate Booklet Category Test (IBCT; Byrd, 1987) . Level 1 of the CCT was given to children 6-8 years of age in this sample while the IBCT, a booklet version of the Category Test (CT; Reitan and Wolfson, 1992) , was administered to ages 9-12 to enable future comparisons to results from a previous project at this center involving young adolescents which also utilized the IBCT (Inman, 1998) . Since the total score for the IBCT is equal to the total number of errors across the subtests, total number of errors was used in place of standard T-scores for comparisons.
Procedure
Participants completed the Attention/Executive Function domain of the NEPSY, the WISC-III, WCS, and either the CCT or IBCT. Analyses examined relationships among participants' performances on the separate measures. Lesion levels were also recorded and categorized into one of three levels: thoracolumbar (TL), lumbar (L) or lumbo-sacral (LS). A wide discrepancy (reflective of the population of youth with spina bifida) was observed (TL = 3; L = 18; and LS = 9), so comparison by functional lesion level was not pursued in statistical analyses. Spearman correlations examined relationships between the NEPSY and the WISC-III, WCS, CCT, and IBCT in this sample. Partial correlations controlled for the effects of FSIQ in the relationships among the NEPSY to the other EF measures. Coefficients are presented in Tables 2-4 . Correlation coefficients decreased -often to non-significant levels -when FSIQ was accounted for in the statistical analysis. 
Results
Discussion
This is the first study of the NEPSY among children with SBSH. Numerous significant correlations were observed, particularly between the A/E domain score and the PIQ, FSIQ, and Perceptual Organization Index Score from the WISC-III. These findings with regard to IQ are similar to other research, which has suggested that relationships between the NEPSY and the WISC-III are stronger amidst special populations (Korkman et al., 1998) . However, a strong positive relationship between the A/E and WISC-III further suggests that IQ may at least partly account for any subsequent relationship between the A/E and other executive function measures in this sample. Results from partial correlations supported this.
With the WCS, prior to controlling for intelligence, the AE correlated strongly with Perseverative Errors as well as Total Errors. There was no significant relationship with the Nonperseverative Errors score. If the capacity to shift response-set is considered a hallmark of executive functioning, the A/E domain score alone would appear to have discriminated errors in executive functioning from errors due to other factors. However, partial correlations controlling for FSIQ demonstrated a decrease in the correlation coefficients.
Similarly, regarding associations between the A/E and either the CCT or IBCT, although three significant correlations were observed, all three decreased to non-significance when controlling for FSIQ. This study failed to find convergence between the NEPSY and these two instruments in terms of their abilities to measure these aspects of EF without the incorporation of IQ. This finding is theoretically consistent with a recent critique of the NEPSY by Stinnett, Oehler-Stinnett, Fuqua, and Palmer (2002) , which concluded that NEPSY domain scores lack a sufficient empirical basis for interpretation as separate neuropsychological functions. Clearly, more research is needed into the effectiveness of the NEPSY to measure EF, with particular attention to age and diagnostic categories. The age range of this study (6-12 years) may have been too broad to account for developmental confounding variables within the analyses. The Spina Bifida Program at Texas Scottish Rite Hospital is restricted to children from the state of Texas. This should be considered when attempting to generalize these findings. Future studies might be strengthened by inclusion of concurrent controls if careful attention is paid to matching for the plethora of potential confounding variables.
In conclusion, this is the first report of performance scores on the NEPSY in a cohort of children with SB and shunted hydrocephalus. This sample displayed deficits in executive processes similar to those found in other studies of children with SBSH. Relationships between the NESPY and other established measures of executive functioning were significantly mediated by intelligence scores thereby limiting evidence of convergent validity of the NEPSY's Attention and Executive Function domain. The data generated in our sample relative to executive functioning suggests that information gathered from the WISC-III and the WCS tend to reflect that of the NEPSY's A/E.
